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A.  BACKGROUND 

Each  aviation  activity  may  be  classified  as  being 
associated,  by  its  nature,  with  one  of  the  following: 

° general  aviation 

0 military  aviation 

° air  taxi 

0 air  carrier 

Of  these  categories,  that  of  general  aviation  has  more 

aircraft,  pilots,  and  airspace  usage  than  any  of  the 

others.  Thus,  general  aviation  is  an  important  category 
and  factor  in  aircraft  operations  involving  airport  con- 
trol towers.  As  an  indicator  of  the  size  of  general 
aviation  activity  at  the  428  airports  with  FAA  air  traffic 
control  towers,  during  fiscal  year  1976  general  aviation 
operations  accounted  for  76  percent  of  the  total  operations. 
Of  this  total,  general  aviation  accounted  for  66  percent  of 
the  itinerant  operations,  45  percent  of  the  instrument 
operations  and  94  percent  of  the  local  operations.  In 
absolute  terms,  general  aviation  accounted  for  26.2  mil- 
lion itinerant  operations,  12.8  million  instrument  opera- 
tions and  21.4  million  local  operations  at  FAA  control 
tower  airports.  It  should  be  noted  that  although  the  FAA 
has  control  towers  at  the  busiest  airports,  there  are 
between  12,000  and  13,000  airports  in  the  United  States. 


A great  deal  of  study  and  analysis  has  been  accomplished 
regarding  the  time  of  day,  day  of  the  week  and  month  of 
the  year  travel  preference  of  air  carrier  passengers. 
However,  very  few  studies  have  been  made  to  determine  the 
preferred  times  of  operation  for  the  general  aviation 
community.  This  report  documents  general  aviation  and 
total  activity  at  an  airport  that  is  used  almost  exclusively 
for  general  aviation  activity.  The  data  was  collected  by 
hour  of  the  day  over  a two  year  period.  It  is  believed 
that  this  is  the  most  complete  study  of  general  aviation 
operations  that  has  been  completed  to  this  date. 

The  time-phased  occurrence  of  such  general  aviation 
activity  at  an  airport  is  sensitive  to  a combination 
of  influences,  including:  the  physical  characteristics 

of  the  airport  facility  itself,  prevailing  weather 
conditions,  and  overall  airport  and  airspace  congestion 
as  contributed  to  by  military  aviation  and  air  carriers. 
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The  airport  used  in  this  study  was  selected  to  hold  these 
outside  influences  to  a minimum  in  order  to  determine  as 
closely  as  possible  the  true  time  preference  for  general 
aviation  activity. 

OBJECTIVES  AND  METHODOLOGY 


In  order  to  obtain  meaningful  data  on  the  time-phased 
general  aviation  activity  at  an  airport,  an  effective 
data  collection  method  had  to  be  implemented  at  an 
appropriate  airport  control  tower.  This  was  done  by 
the  FAA  at  the  Palo  Alto  Airport  of  Santa  Clara  County, 
California,  during  the  calendar  years  of  1970  and  1971. 

The  objectives  of  this  data  collection  activity  were 
two- fold.  One  was  to  have  existing  control  tower 
personnel  effectively  collect  and  record  meaningful  data. 
This  was  to  be  done  without  having  the  additional  burden 
of  the  data  collection  activity  be  of  such  magnitude  as 
to  cause  or  encourage  the  recording  of  other  than  actual 
data  counts.  A rather  simple  "Busy  Hour  Count"  form  was 
designed  and  used  for  data  collection  and  recording.  A 
sample  of  this  form  appears  as  Appendix  A.  The  second 
data  collection  objective  was  to  have  this  data  collected 
at  a particular  airport  which  had  facilities  for  favorable 
accommodation  of  general  aviation  activities,  and  which 
would  experience  minimal  interference  with  such  accommoda- 
tion from  weather  conditions  and  other  than  general  aviation 
activities.  The  Palo  Alto  Airport  was  accordingly  chosen. 

It  was  one  which  experienced  generally  good  VFR  weather 
year-round  and  handled  relatively  little  military  and  air 
carrier  activity.  These  conditions  in  conjunction  with 
its  physical  facilities  made  it  a good  general  aviation 
study  airport.  Appendix  B documents  and  illustrates  its 
facilities,  layout,  and  location  in  the  form  of  copies  of 
the  FAA  Airport  Master  Record  for  the  Palo  Alto  Airport 
for  the  years  1970  and  1971.  Appendix  C portrays  a geo- 
graphic location  of  the  Palo  Alto  Airport  in  relation  to 
that  of  the  San  Francisco  Bay  Area. 

The  objectives  of  this  present  report  are  three-fold. 

First,  the  nature  and  limitations  of  the  data  presented 
are  to  be  explained.  The  actual  data  collection  categories 
are  defined  later  in  this  introductory  section,  whereas 
the  limitations  of  the  data  are  discussed  in  Section  II. 

A second  objective  of  this  report  is  to  present  the 
collected  data  in  a manner  which  will  tend  to  highlight 
the  general  aviation  activity,  and  in  some  cases,  its 
comparative  relationships  with  the  other  categories  of 
aviation  activities.  This  is  attempted  in  a qualitative 
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way  with  graphical  presentations  as  discussed  in 
Section  III  and  exhibited  in  Appendix  D;  and  in  a quanti- 
tative way  with  tabular  presentations  as  discussed  in 
Section  IV  and  presented  in  Appendix  E.  In  Section  V 
the  detailing  of  actual  illustrative  conclusions,  based 
upon  the  reported  data,  constitutes  a third  objective. 

The  final  and  overall  objective  of  this  report  is  to 
make  this  qualified  data  available  for  analysis  and  use 
in  further  studies  of  general  aviation  activity. 

C.  TERMINOLOGY 

The  source  data  were  collected  on  a total  of  six  categories, 
five  of  which  were  mutually  exclusive.  Of  these  five  cate- 
gories, four  were  comprised  of  two  modes  of  aircraft  opera- 
tion, "local"  and  "itinerant,"  for  each  of  two  aviation 
activity  types,  "general  aviation"  and  "military."  The 
fifth  of  the  mutually  exclusive  categories  is  another 
aviation  activity  type,  that  of  "air  carrier"  activities 
which  are  all  itinerant  operations.  The  final  sixth 
category,  which  is  not  mutually  exclusive  of  the  other 
five,  is  that  of  "instrument  operation."  Each  of  the 
preceding  terms  designated  within  quotation  marks  is 
defined  as  follows: 

° "Local"  operations  are  preformed  by  aircraft  which: 

- operate  in  the  local  traffic  pattern  or  within  sight 
of  the  airport,  or 

- are  known  to  be  departing  for,  or  arriving  from, 
flight  in  local  practice  areas  located  within  a 
20  mile  radius  of  the  airport,  or 

- execute  simulated  instrument  approaches  or  low  passes 
at  the  airport. 

• "Itinerant"  operations  are  all  aircraft  operations  other 
than  "local."  Usually  this  refers  to  an  aircraft  taking 
off  from  one  airport  and  landing  at  another. 

• "Air  Carrier"  is  any  operator  of  large  aircraft  which 
transports  passengers  or  cargo  for  hire. 

• "Military"  aviation  activity  is  that  involving  military 
owned  or  leased  aircraft. 

• "General  Aviation"  activity  is  that  involving  civil 
aircraft,  except  those  classified  as  "air  carriers." 
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"Instrument"  operation  is  an  aircraft  operation  in 
accordance  with  an  IFR  flight  plan  or  an  operation 
where  IFR  separation  between  aircraft  is  provided 
by  a terminal  control  facility  or  air  route  traffic 
control  center. 

In  addition  to  the  six  data  collection  categories  above, 
a seventh  category  of  "All"  is  used  in  the  graphical  and 
tabular  presentation  of  data.  In  this  report  the  category 
"All"  refers  to  the  total  of  the  other  five  mutually 
exclusive  categories. 


II.  LIMITATIONS  OF  THE  DATA 
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There  are  certain  limitations  inherent  in  the  source  data 
used  in  this  report.  A full  understanding  of  these  limita- 
tions is  required  in  order  that  further  analysis  and  use  of 
the  data  produce  meaningful  results. 

Aviation  activity  data  were  collected  and  recorded  at  the 
Palo  Alto  Airport  tower  only  during  the  normal  operational 
hours.  This  produced  daily  data  tallies  for  16  one-hour 
intervals,  with  the  hour  designation  of  each  interval  being 
the  starting  time  of  the  interval.  Thus  the  daily  tallies 
covered  that  portion  of  each  day  from  8:00  a.m.  to  midnight, 
local  time. 

These  one-hour  time  slices  for  tallying  aviation  activities 
are  somewhat  arbitrary,  and  the  resulting  data  is  therefore 
not  suitable  for  certain  intensively  detailed  statistical 
analysis.  For  instance,  depending  upon  the  actual  (but  at 
this  point,  inderterminate)  distribution  of  activities  within 
the  one-hour  time  slices,  different  one-hour  time  slices  not 
taken  "on-the-hour"  might  produce  significantly  different 
statistical  results.  However,  the  "on-the-hour"  time  slices 
were  dictated  by  the  previously  cited  objective  of  not  placing 
such  an  excessive  data  collection  burden  upon  the  existing 
tower  personnel  as  to  lead  to  the  recording  of  estimated 
rather  than  actual  activity  data. 


The  foregoing  limitation  notwithstanding,  the  source  data  as 
collected  represent  the  most  detailed  (a  per  hour  count, 

16  counts  per  day)  and  the  most  extensive  (for  two  consecutive 
years)  collection  of  general  aviation  data  from  a situation  in 
which  influences  from  bad  weather  and  other  than  general 
aviation  activities  were  minimized. 
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III.  GRAPHICAL  PRESENTATION  OF  DATA 


The  aviation  activity  source  data  may  be  processed  and  graphically  portrayed 
in  a wide  variety  of  forms.  Within  this  report,  the  graphic  representations 
are  presented  in  a manner  which: 

• Emphasizes  general  aviation  activity,  along  with  all  aviation 
activities. 

§ Provides  a qualitative  representation  of  such  aviation  activities 
in  the  form  of  linear  scale  graphs,  not  intended  as  quantitative 
sources  of  data,  but  as  visual  indicators  of  relative  data  magnitudes. 

• Allows  for  comparison  among  and  between  the  plots  of  low,  median, 
average,  and  peak  data  counts. 

The  graphs  themselves  present  the  data  on  the  basis  of  hourly,  daily,  and 
monthly  statistics.  Of  the  total  15  graphic  charts,  12  consist  of  the 
following  six  activities  each  presented  on  both  an  hourly  basis  and  on  a 
daily  basis: 

• 1970  Local  General  Aviation  Activity 

• 1971  Local  General  Aviation  Activity 

• 1970  Itinerant  General  Aviation  Activity 

• 1971  Itinerant  General  Aviation  Activity 

• 1970  All  Aviation  Activity 

• 1971  All  Aviation  Activity 

The  remaining  three  charts  are  month-by-month  comparisons,  for  1970  and  1971, 
of  Palo  Alto  airport  activities  for  the  general  aviation  categories  of  "local," 
"itinerant,"  and  "all." 

All  of  these  graphic  charts  appear  in  Appendix  D. 
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TABULAR  PRESENTATION  OF  DATA 


As  a further  insight  into  the  aviation  activity  source  data,  beyond  the 
qualitative  one  offered  by  the  graphic  portrayals,  an  extensive  presenta- 
tion of  tablular  data  is  provided  in  Appendices  E and  F.  These  data  tables 
may  serve  as  sources  of  quantitative  data,  since  they  present,  compare  and 
contrast  various  aviation  activities  on  a variety  of  bases.  But  here  again, 
as  with  the  graphical  presentation  of  data,  the  main  emphasis  is  on  relation- 
ships involving  general  aviation  activity. 

A.  TABULAR  SUMMARY  DATA  PRESENTATIONS 

On  a summary  level,  tabular  data  appear  in  Appendix  E as  47  different 
single  page  tables.  They  are  as  follows: 

1.  1970  Hourly  Totals  and  Averages  by  Category  of  Aviation  Activity. 

2.  1971  Hourly  Totals  and  Averages  by  Category  of  Aviation  Activity. 

3.  First  Quarter  Summary  of  1970  Local  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

4.  Second  Quarter  Summary  of  1970  Local  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

5.  Third  Quarter  Summary  of  1970  Local  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter,* 
and  Year-To-Date. 

6.  Fourth  Quarter  Summary  of  1970  Local  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Average  for  Component  Months,  Quarter, 
and  Year-To-Date. 

7.  First  Quarter  Summary  of  1971  Local  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

8.  Second  Quarter  Summary  of  1971  Local  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

9.  Third  Quarter  Summary  of  1971  Local  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

10.  Fourth  Quarter  Summary  of  1971  Local  General  Aviation  Activity  as 

Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 
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11.  First  Quarter  Summary  of  1970  Itinerant  General  Aviation  Activity 
as  Hourly  and  Interval  Totals  and  Averages  for  Component  Months, 
Quarter,  and  Year-To-Date. 

12.  Second  Quarter  Summary  of  1970  Itinerant  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

13.  Third  Quarter  Summary  of  1970  Itinerant  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

14.  Fourth  Quarter  Summary  of  1970  Itinerant  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

15.  First  Quarter  Summary  of  1971  Itinerant  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

16.  Second  Quarter  Summary  of  1971  Itinerary  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

17.  Third  Quarter  Summary  of  1971  Itinerant  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

18.  Fourth  Quarter  Summary  of  1971  Itinerary  General  Aviation  Activity  as 
Hourly  and  Interval  Totals  and  Averages  for  Component  Months,  Quarter, 
and  Year-To-Date. 

19.  First  Quarter  Summary  of  1970  All  Aviation  Activity  as  Hourly  and 
Interval  Totals  and  Averages  for  Component  Months,  Quarter,  and 
Year-To-Date. 

20.  Second  Quarter  Summary  of  1970  All  Aviation  Activity  as  Hourly  and 
Interval  Totals  and  Averages  for  Component  Months,  Quarter,  and 
Year-To-Date. 

21.  Third  Quarter  Summary  of  1970  All  Aviation  Activity  as  Hourly  and 
Interval  Totals  and  Averages  for  Component  Months,  Quarter,  and 
Year-To-Date. 

22.  Fourth  Quarter  Summary  of  1970  All  Aviation  Activity  as  Hourly  and 
Interval  Totals  and  Averages  for  Component  Months,  Quarter,  and 
Year-To-Date. 

23.  First  Quarter  Summary  of  1971  All  Aviation  Activity  as  Hourly  and 
Interval  Totals  and  Averages  for  Components  Months,  Quarter,  and 
Year-To-Date. 
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24.  Second  Quarter  Summary  of  1971  All  Aviation  Activity  as  Hourly  and 
Interval  Totals  and  Averages  for  Component  Months,  Quarter,  and 
Year-To-Date. 


25.  Third  Quarter  Summary  of  1971  All  Aviation  Activity  as  Hourly  and 
Interval  Totals  and  Averages  for  Component  Months,  Quarter,  and 
Year-To-Date. 


26.  Fourth  Quarter  Summary  of  1971  All  Aviation  Activity  as  Hourly  and 
Interval  Totals  and  Averages  for  Component  Months,  Quarter,  and 
Year-To-Date. 

27.  First  Quarter  Comparison  of  Local  General  Aviation  Activity  as  Hourly 
and  Interval  Averages  and  % Increase  Between  1970  and  1971  for 
Component  Months,  Quarter,  and  Year-To-Date. 


28.  Second  Quarter  Comparison  of  Local  General  Aviation  Activity  as  Hourly 
and  Interval  Averages  and  % Increase  Between  1970  and  1971  for  Compo- 
nent Months,  Quarter,  and  Year-To-Date. 

29.  Third  Quarter  Comparison  of  Local  General  Aviation  Activity  as  Hourly 
and  Interval  Averages  and  % Increase  Between  1970  and  1971  for 
Component  Months,  Quarter,  and  Year-To-Date. 

30.  Fourth  Quarter  Comparison  of  Local  General  Aviation  Activity  as  Hourly 
and  Interval  Averages  and  % Increase  Between  1970  and  1971  for  Component 
Months,  Quarter,  and  Year-To-Date. 

31.  First  Quarter  Comparison  of  Itinerant  General  Aviation  Activity  as 
Hourly  and  Interval  Averages  and  % Increase  Between  1970  and  1971  for 
Component  Months,  Quarter,  and  Year-To-Date. 

32.  Second  Quarter  Comparison  of  Itinerant  General  Aviation  Activity  as 
Hourly  and  Interval  Averages  and  % Increase  Between  1970  and  1971  for 
Component  Months,  Quarter,  and  Year-To-Date. 

33.  Third  Quarter  Comparison  of  Itinerant  General  Aviation  Activity  as 
Hourly  and  Interval  Averages  and  % Increase  Between  1970  and  1971  for 
Component  Months,  Quarter,  and  Year-To-Date. 

34.  Fourth  Quarter  Comparison  of  Itinerant  General  Aviation  Activity  for 
Hourly  and  Interval  Averages  and  % Increase  Between  1970  and  1971  for 
Component  Months,  Quarter  and  Year-To-Date. 

35.  First  Quarter  Comparison  of  All  General  Aviation  Activity  as  Hourly 
and  Interval  Averages  and  % Increase  Between  1970  and  1971  for 
Component  Months,  Quarter,  and  Year-To-Date. 

36.  Second  Quarter  Comparison  of  All  General  Aviation  Activity  as  Hourly 
and  Interval  Averages  and  % Increase  Between  1970  and  1971  for 
Component  Months,  Quarter,  and  Year-To-Date. 


8 


37.  Third  Quarter  Comparison  of  All  General  Aviation  Activity  as 
Hourly  and  Interval  Averages  and  % Increase  Between  1970  and  1971 
for  Component  Months,  Quarter,  and  Year-To-Date. 

38.  Fourth  Quarter  Comparison  of  All  General  Aviation  Activity  as 
Hourly  and  Interval  Averages  and  % Increase  Between  1970  and  1971 
for  Component  Months,  Quarter,  and  Year-To-Date. 

39.  1970  Local  General  Aviation  Activity  as  Hourly  and  Interval  Totals 
and  Averages  for  Each  Day  of  the  Week  and  All  Days  Combined. 

40.  1971  Local  General  Aviation  Activity  as  Hourly  and  Interval  Total 
and  Averages  for  Each  Day  of  the  Week  and  All  Days  Combined. 

41.  1970  Itinerant  General  Aviation  Activity  as  Hourly  and  Interval 
Totals  and  Averages  for  Each  Day  of  the  Week  and  All  Days  Combined. 

42.  1971  Itinerant  General  Aviation  Activity  as  Hourly  and  Interval 
Totals  and  Averages  for  Each  Day  of  the  Week  and  All  Days  Combined. 

43.  1970  All  Aviation  Activity  as  Hourly  and  Interval  Totals  and 
Averages  for  Each  Day  of  the  Week  and  All  Days  Combined. 

44.  1971  All  Aviation  Activity  as  Hourly  and  Interval  Totals  and 
Averages  for  Each  Day  of  the  Week  and  All  Days  Combined. 

45.  Daily  Comparison  of  Local  General  Aviation  Activity  as  Hourly  and 
Interval  Averages  For,  and  % Increase  Between,  1970  and  1971  for 
Each  Day  of  the  Week  and  All  Days  Combined. 

46.  Daily  Comparison  of  Itinerant  General  Aviation  Activity  as  Hourly 
and  Interval  Averages  For,  and  % Increase  Between,  1970  and  1971  for 
Each  Day  of  the  Week  and  All  Days  Combined. 

47.  Daily  Comparison  of  All  Aviation  Activity  as  Hourly  and  Interval 
Averages  For,  and  % Increase  Between,  1970  and  1971  for  Each  Day  of 
the  Week  and  All  Days  Combined. 

B.  TABULAR  DETAILED  DATA  PRESENTATION 


A detailed  source  data  listing  of  the  actual  hour-by-hour  aviation  activity 
counts  for  the  two-year  period  is  given  in  Appendix  F.  This  listing  provides 
a complete  source  of  detailed  quantitative  data  for  any  further  studies  and 
analyses.  This  data  which  Includes  the  hourly  data  for  the  two  year  period 
is  not  included  in  this  report  because  of  its  size,  143  pages.  To  obtain  a 
copy  of  this  data  contact  the  Aviation  Forecast  Branch  (AVP-120),  Federal 
Aviation  Administration,  Washington,  D.C.  20591,  Phone  202-426-3103. 
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V.  CONCLUSION 


The  San  Francisco  Bay  area  is  serviced  by  three  types  of  airports 
having  tower  operations — two  (2)  military,  three  (3)  commercial 
and  four  (4)  general  aviation  airports.  Palo  Alto,  one  of  the 
general  aviation  airports,  is  conveniently  located  in  this  large 
metropolitan  area  of  the  Bay.  The  availability  of  excellent 
landing  facilities  at  the  commercial  and  military  airfields  in 
the  area  has  certainly  reduced  the  need  for  air  carrier  and 
military  operations  at  the  2,500  foot  runway  of  Palo  Alto  Airport. 

It  may  be  further  noted  that  the  climate  of  the  Fan  Francisco  Bay 
area  is  quite  stable  and  provides  operational  conditions  that 
normally  do  not  affect  general  aviation  activities.  Therefore, 
a large  number  of  conclusions  on  the  aviation  activities  at  the 
Palo  Alto  Airport  may  be  drawn  from  the  source  data  and  the 
associated  graphics  and  tabular  presentations  of  the  appendices. 

It  is  believed  that  because  of  the  minimal  influence  by  such 
outside  sources  as  air  carrier  operations  and  weather  the 
conclusions  drawn  from  the  study  of  general  aviation  operations 
at  the  Palo  Alto  Airport  demonstrate  as  closely  as  has  yet  been 
possible  the  true  operating  time  preference  of  the  general  aviation 
community.  The  results  of  this  study  also  provide  a data  base 
for  analyzing  the  many  variables  associated  with  general  aviation 
operations. 

Some  of  the  general  observations  that  can  be  drawn  are  as  follows. 
There  is  a heavy  concentration  of  activities  on  Saturdays  and 
Sundays.  In  1970  there  was  another  subordinate  peak  for  Wednesdays. 
The  1971  statistics,  however,  indicate  that  the  weekly  pattern 
no  longer  contains  the  Wednesday  peak  and  activities  have  taken 
a more  smooth  configuration  with  the  weekend  representing  peak 
activities. 

The  curve  for  the  weekly  activities  of  itinerant  general 
aviation  reflects  peak  activities  on  the  weekend  also.  However, 
it  is  more  pronounced — probably  an  indication  that  these 
itinerant  activities  are  more  oriented  toward  pleasure  than 
business . 

An  analysis  of  the  activities  on  an  hourly  basis  indicates  that 
the  local  activities  dominate  the  early  part  of  the  day, 

10:00  to  14:00,  and  the  itinerant  dominates  the  later  portion, 

14:00  to  18:00.  When  these  two  curves  are  superimposed  on  each 
other  the  resulting  curve  of  the  total  operation  becomes  quite 
uniform  with  a definite  sink  at  the  14:00  hour  showing  the 
lowest  mid-day  activity. 
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